Introduction
Allergies are widely common and have a great impact on our health care system. The diagnosis of allergies is therefore an important tool for the treatment of allergy based symptoms. There are different approaches on diagnosing allergies, like the skin prick test, the radio immunoassay (RIA), the enzyme-linked immunosorbend assay (ELISA). An important tool for the in-vitro diagnostic of food allergies as well as airborne allergens is the specific IgE detection. This detection can be implemented with the ELISA which is used in a fluid test platform. The ELISA is a useful tool to determine the serum IgE concentration, which is a commonly accepted marker for sensitization which may lead to allergic symptoms [1] . The platform uses allergen preparations immobilized on porous nitrocellulose membranes to implement the ELISA which is measuring the level of sensitization specific to different allergens. Small canals transport the reagent fluids to the membranes, causing the desired reaction. Figure 1 shows the point-of-care fluidic test device. There is a diffusion path for target molecules to reach the binding surface, so that long incubations are required for each step, and a binding equilibrium is rarely reached [2] . The efficient and homogenous transport of the reagents as well as an effective removal of non-bound molecules is essential for the performance, reproducibility and readability of the test results, because all of these functions are greatly relying upon forced fluidic movement as opposed to diffusion or capillary movement. The aim of this study is to evaluate and compare the performance of detection of IgE molecules from blood plasma samples binding to allergenic protein preparations in an ELISA to a manual and an automatic fluid delivery, as well as to compare the different methods of fluid delivery to the ELISA system in order to evaluate the feasibility of an automatic fluid delivery system through low pressure.
Methods
The experiments were carried out with the POC platform FastCheckPOC © of the company DST in Schwerin, Germany. The reagents used in this study were alkaline phosphatase labeled anti-human IgE conjugate, a washing buffer to remove the residual plasma sample or conjugate, respectively, a substrate consisting of nitro blue tetrazolium chloride and 5-bromo-4-chloro-3'-indolyphosphate (NBT/BCIP) as a the color changing agent and a stop solution at end the reaction. The fluids were administered manually to the inlet port via a syringe or with a low cost vacuum pump from the vacuum sealer Gastroback 46007 Basic Plus via the outlet port of the test device. The test setup, including the vacuum pump, an electric switch, a flow sensor PFM710-C4-F and a pressure sensor ZSE80F-02L-V from the company SMC Pneumatic GmbH in Egelsbach, Germany, was used to measure and control the desired conditions of 800 mbar. The switch temporarily opens to suck in the desired amount of fluid. After the administration of the fluids, the POC platform was put into the FastCheckPOC Reader of the company DST Schwerin, Germany, for a quantitative analysis. The FastCheckPOC Reader is an optical reading device that determines the level of the enzymatic reaction which can be attributed to a specific allergen by detecting the color intensity of the respective reaction fields.
Results
The automatic low-pressure administration of the fluids in the POC test device has been implemented, successfully. The low pressure in the test setup was set to approx. 800 mbar, absolute. The preliminary results show that the flow rate of the low pressure administration at 18.5±1.6 ml/min is much lower compared to the manual administration. The range of the flow rate of the manual administration is very large but can be stated between 50 ml/min and 90 ml/min. Preliminary results have also shown that the lower volume flow of the automatic administration of the fluids has lead to the same or even better ELSIA sensitivity than a manual administration. However, these results need to be statistically verified.
